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CIRCUIT DESCRIPTION CD-1C24 0-02 

ISSUE 4B 
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DWG ISSUE 10B 

DISTN CODE 1N99 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 



CHANGES 

D. Description of Changes 

D.l Option N is added in Option Index. 

D.2 In FS1, CAD 1, and CAD 2 lead designations are changed 
for option Q leads. 

D.3 Note 2 is added in FS3 for -48V lead wire requirements. 

D.4 Leads X and Y from FS5 to FS6 are made option N. 
Option N is rated Mfr Disc, in Note 104. 

D.5 Note 314 is added to allow locally engineered alarm 

connections. Reference to Note 314 is added to alarm 
leads in FS3 , FS6 and CAD 8. 
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CIRCUIT DESCRIPTION - CD-1C240-02 

ISSUE 4B 

APPENDIX ISSUE 2B 

DWG ISSUE 9B 

DISTN CODE 1N99 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 



CHANGES 

D. Description of Changes 

D.l Added Option Q to option index and FS1. This option 

provides interconnection for the FUD 2600 Hz Converter 
with gain transfer network. 

D.2 Added circuit note 111. 

D.3 Added equipment note 205 and information note 313F. 

F. Changes in CD Section II 

F.l Removed in paragraphs 6.02(b) "ALM lamp on supply is 
extinguished." 
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CIRCUIT DESCRIPTION 



CD-1C240-02 

ISSUE 4B 

APPENDIX IB 

DWG ISSUE 8B 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 

CHANGES 

D. Description of Changes 

D.l In FS3 and CAD8, note "to like leads in other E or F 
signaling bays only" is added to multiple alarm leads. 

D.2 Location for CGA -48v and GRD A leads from FS6 to FS7 
is corrected. 

D.3 In CAD 6 and 12, ground A continuation from terminal 1 
to 8 is removed. 

D.4 In CAD 13, GRD (SA) is changed to terminal 1. 
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SECTIOH I - GEHEBAL DESCRIPTI ON 

1m P OBPOSE OF CIBCOIT 

1.01 This circuit provides intonation 
pertaining to the use and compatibility of 
the dual unit type F signaling system. 

1.02 Bay wiring information is also 
provided for the following: 

(a) Type FO{ ) 2600-Hz converter circuit 

and type ? auxiliary signaling circuits such 



as FA( ), FB< ), FC( ), FD< ), FG( ), PB( ), 

FL( ), PB(], ?P( ), FH( ), and FS( ). 



(b) Fuse and Alar* Circuit. 

(c) 2600-Hz Tone Supply and 
Circuit. 



Transfer 



(d) Power Systems, Regulated Converter, 
48- te 24-Tolt DC Circuit. 

(e) carrier Group Alarm Control Circuit. 

(f) Input Power Circuit Breaker. 

2. GEHEBAL DESCBIPTIOH OF OPEBATIOH 

2.01 Type F signaling is a 2600-Hz 
signaling system used to transform dc 
supervisory and dial pulse signals into ac 
tone signals for transmittal over 4-wire line 
or carrier facilities. It then converts the 
ac tone signals into dc signals for use by 
electromechanical switching circuits. 



2.02 The type 
similar in purpose 
system which, in 
replaces and with 
compatible. 



F signaling system is 

to the type E signaling 

most application, it 

which it is electrically 



2.03 The fuse and alarm circuit provides 
circuitry for actuating the minor and major 
audible and visual office alarm when the 
signaling unit, tone supply, ringing, or 
regulated converter fuses fail. It also 
provides a talk battery filter as well as a 
high and low voltage detection circuit for 
signal voltage. 

2.04 The tone supply and transfer 
circuit provides the 2600-Hz oscillator for 
use by the signaling circuits. The transfer 
portion of the circuit will switch the full 
load to either of two oscillators, normally 
provided, and actuate the office alarm if 
preset limits are exceeded. 

2.05 The 48- to 24-volt dc regulated 
converter provides controlled power for 
operating the signaling units and tone 
supplies. The converter reduces the effect 
of 48-volt battery office noise and limits 
the variations in voltage, thus providing 
more stable operation of the signal detector 
and speech amplifier. In addition, the 
voltage converter helps to isolate the 2600- 
Hz tone from the 48-volt supply. A circuit 
breaker is provided to disable the entire 
bay. 

2.06 The carrier group alarm control 
circuit provides a means of activating the 
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trunk release and make-busy features in the 
signaling unit «hen carrier failure occurs. 



SECTIOW II - DBTIII,IP PBSCBIPTIOH 

it rgreiigpn scbehatics 

FS1 SIGHAIIHG CIHCOIT 

1.01 ?S1 provides connecting information 

between tie conbination of ?0 ( ) and F 

auxiliary signaling units and the line 

facility, the switching equipment, the power 

source, the 2600-Hz tone source,' and the 

carrier group alara control circuit. Option 

■ % provides a local ground connection to the 

signaling unit for the E lead when • working 

with truck circuits not reguiring looped 

signaling leads. The SB lead provides 

battery through a 500-oha resistor for the B 

lead when working with trunk circuits 

reguiring looped signaling leads. Option T 

provides: rylxixgji foe Threats" external' echo 

suppressor or equalizer. 

rH-O0SJ s ~ : -n: v:rr» ~ <x~-r~ T. .S 

35 ji-r-fcOSh- If at signaling unit should fail,- it 

r?« can- be removed and replaced fey- another:? unit. 

s-rJBJ dttobt exists' as to whether: the: unit or the 

?- c onnectin g circuit is at.- fault,: the test 

■i extender- circuit, SD-1C241-02V can- ber used- to 

examine- the input and* output ports* and i the 

control leads. 

r -r. J3i MU: I0SE S0PPLI- HIMUfSm CIBCOXE: : 

vflsi -W03 PS2 shows the interconnection of 

two 2600-Bx tone supplies (odd and even) and 

their associated transfer circuits. Each 

~ - t>scillator- has two outputs (first and; second 

r groups) and: can provide sufficient : 2«00-Hz 

^-posec fox- 72 circuits (a- fell bay) ,. but 

normally supplies tone to only 36 units or 

less. I f either- supply should fail to- aeet 

its preset limits, the transfer- circuit' sill 

function, releasing either the TBI or THB 

relay (explained presently) which/ switches 

all signaling units to the good oscillator 

and causes the office alarm to be actuated. 

1.0* An alara lamp- will light -on the 
faulty oscillator. If the failure were 
caused by a momentary change of the- preset 
limits, it may possibly restore itself to 
normal or it may be restored by pressing the 
BST button associated with the lamp. If the 
lamp remains on, the faulty supply may be 
removed without interruption cf service as it 
is a plug-in device. When the new supply is 
inserted, its lamp will light and. should 
extinguish automatically in a short interval 
ex can be restored to normal by pressing the 
1ST button. - ^ - - 

1.05 In addition to the lighting- of the 
alara lain on the faulty oscillator, all 
signaling units are switched to the good 
supply and a minor alara is activated. These 
latter functions occur when either of the 
; sexually operated TRA and TBB relays (FS2) 
release. The TBA or TBE relay will release 
if battery is removed from either the odd or 



even supply, respectively, or if the TH relay 
in either supply operates removing battery. 
Belease of either TEA or TBB will transfer 
the tone source and will connect battery to 
the HI relay in the fuse and alarm circuit, 
thus operating it. Operation of HI closes 
contacts to the minor alara. If, for any 
reason, both tone supplies fail, or if 
battery is lost to both supplies, the TBA and 
TUB relays will release, operating the HJ 
relay in the fuse and alara circuit which 
activates the major alara. The Hi relay 
would not be operated under this condition. 

1.06 in alarm cutoff key (ACO) is 
provided on the panel of the dual-tone supply 
and transfer circuit. When operated, it will 
silence the minor alarm and light an ICO lamp 
indicating where the defective supply is or 
was removed from. i major alara can be 
released only by replacing one of the 
defective supplies or by restoring battery to 
either or both supplies. I major alara will 
be activated- if- only one supply is in place 
and it fails. When the defective supply is 
replaced, with : a good one and restored to 
normal (or the second defective supply is 
replaced as in the case of a major alara) , a 
minor- alarm will sound once again if the ICO 
key is still operated. • The alarm will be 
restored and the ICO lamp extinguished when 
the key Is returned to normal (See 6. ALARH 
HOOTIHES). 



FS3 BIT FOSE AHD ILIBH CIBCOIT 

1.07 FS3 shows the connections to the 
fuse and alarm circuit and to the 48- to 24- 
volt power converter.- The fuse and alara 
circuit provides fuses between the office -48 
volt SIG- supply and the power converters, the 
TB leads, the BS leads, the CGI control 
circuit, and the alarm relays. It also 
provides fuses between the power converter 
and the signaling units and the oscillators. 
In addition to the fuses, there are alara 
lamps, relays, and keys which provide minor 
or major failure indications. I master 
circuit breaker (HCB-1) with a set of back 
contacts is also provided to provide 
protection mainly for the fuse and alara 
circuit. It aay also be used to knock down 
power for the entire bay. BCB-1 back 
contacts are wired in parallel with make 
contact 3 of the HJ relay in the Fuse & Alara 
panel to provide an alarm to the Centralized 
Status Alara and Control System (CSICS) and 
Surveillance Control of Transaissioa System 
(SCOTS) . 

1.08 The 48- to 24-volt power converter 
is a plug-in device which provides the 24 
volts necessary for operating the signaling 
units and oscillators. Each converter can 
provide power for a maximum of 24 signaling 
units and one oscillator. There can be a 
maximum of three converters per bay. If a 
converter fails to produce the preset voltage 
limits or fails because its input fuse blows, 
a major alarm will be sounded. If a fuse on 
the output of the converter should blow, a 
minor alara will be sounded. In addition to 
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the ninor alara, a major alara Hill also be 
sounded if the power failure (PF) fuse blows. 

1.09 As previously aentioned, the TB 
lead has 48-volt battery on it. This is a 
filtered voltage which is used for talk 
battery in the auxiliary unit. In addition, 
it is the 48-volt source for the SB lead 
described in 1.01. 



FS4 (HFB 
CIBCOIT 



DISC) CABBIEB GBO0P A1ABH CONTBOL 



1.10 The carrier grcup alara control 
unit (FTG) is a plug-in unit which aay be 
provided to perait activation of the trunk 
(circuit) release and nake-busy features of 
the various auxiliary units. It accepts a dc 
ground frca H carrier and a loop closure fron 
the A6 channel bank as indication of carrier 
terainal status froa an associated carrier 
alara and restoral circuit en a single lead 
per group of 12 circuits. It translates this 
into control inforaation for up to 12 
associated auxiliary units located on two 
adjacent shelves in the bay. The control 
unit provides all coaaon functions necessary 
fcr proper trunk conditioning. This unit is 
intended for use initially with type H 
systeas using the SD-97244-01 alara circuit 
but aay be used with any future carrier 
systea planned which provides the necessary 
status inforaation output. 

1.11 Included in the control unit is an 
alara override key and laap circuit which aay 
be selected by auxiliary unit option control, 
to perait patching of equipment during an 
alara condition. The laap circuit provides 
an indication of key operation. A similar 
key providing the saae function aay be 
reaotely located by connecticn to appropriate 
bay terminals. 

1.12 T?elay GA( ) mounted external to the 
CGA unit is included in FS4. This relay 
provides carrier failure alara indication for 
the ESS remote master scanner applique 
circuit. 

FS5 IHDIVIDOAI. TOHE SOPPIY A8D TBAKSFEH 
CIBCOIT, FS6 IHDIVIDOAI. FOSE AST AIABH 
CIBCOIT ASD CONVEBTEB 

1.13 When only a few circuits are 
required, not exceeding 12, the J99335F shelf 
arrangeaent may be used. This shelf uses one 
tcne supply (per FS5) and a fuse and alarm 
circuit with one -48 to -24 volt power 
converter (per FS6) . The enly purpose of the 
transfer circuit associated with the tone 
supply is to provide an alarm control if the 
tcne supply should exceed its limits. The 
fuse and alara circuit not only provides 
protection for the -48, -2* volt, and 20-Hz 
ringing but also monitors the output of the 
43- to 24-volt power converter for proper 
voltage liaits and will bring in an alarm if 
they are exceeded. Saster circuit breaker 
(HC3-1) with a set of back contacts 'is also 
provided to provide protection mainly for the 



fuse and alara ci 
to knock down powe 
HCB-1 back conta 
with aake contact 
fuse e alara panel 
Centralized Alara 
and Surveillance 
Systea (SCOTS) . 



rcuit. It aay also be used 

r for the entire drawer. 

cts are wired in parallel 

3 of the H J relay in the 

to provide an alara to the 

and Control Systea (CSACS) 

Control of Transmission 



FS7 CABBIEB GBOOP ALABH CCHTBOL CIBCOIT 

1.10 FS7 is electrically similar to FS4 
except that the aake contacts for the ESS 
reaote master scanner are provided in the FTH 
unit. The GA ( ) relays have been removed. 

2. CAD FIG. 



2.01 CADs 1 and 2 provide connecting 
inforaation froa the signaling units to the 
transaission, signaling, battery, tone leads, 
and switching equipment. 

2.02 CAD 3 provides the connecting 
inforaation to the regulated converter. 

2.03 CAD provides connecting 
inforaation froa the 2600-Hz supply and 
transfer circuit to the fuse and alara 
circuit and to the signaling units, and also 
to Centralized Status Alara and Control 
Systea (CSACS) and Surveillance Control of 
Transaission Systea (SCOTS). 

2.04 CAD 5 (Hfr. Disc.) provides the 
connecting inforaation to the carrier group 
alara coaaon control Circuit. 

2.05 CADs 6 or 12 and 8 or 13 provide 
bay terainal strip connecting inforaation to 
the transaission facility and alarm leads, 
respectively. 



2.06 CADs 7, 9, and 15 provide 
connections via distribution frame. 



cross 



2.07 CAD 10 provides hard-wire 
connecting information to the transaission 
facility. 

2.08 CAD 11 provides connecting 
inforaation for split frame appearances, and 
also to Centralized Status Alarm and Control 
Systea (CSACS) and Surveillance Control of 
Transmission Systea (SCOTS). 

2.09 CAD 14 provides connecting 
information for the CGA to ESS remote master 
scanner applique circuit. 

2.10 CAD 16 provides for a cross connect 
to ESS reaote master scanner. 

2.11 CAD 17 provides for parallel 26- 
aauge wire for ncn-looped E and H signaling. 

2.12 CAD 18 provides connecting 
inforaation between a carrier with a loop 
closure to indicate a failure and the CGA 
unit code FYH. 
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2.13 CAD 19 provides the connecting 
information to the Carrier Group alarm 
control circuit. 



SECTION III - B EFBBEN CE_P1X» 

Jj S ORKI B G UMTS 

1.01 forking limits are provided in the 
circuit description of each circuit. 

2_. F UNCTIONAL DESIGNATION S 

2.01 Lead s 

Designati on Meaning 



ACO 

CGA 

GA 

MCB1 

OS 

PC 

US 

s 

SB 

SG 

TB 
TG 
TN, 



TS 



Alan cutoff 

Carrier group alarm 

Group alar* 

Haste r Circuit Breaker 

Oscillator (2600-Hz supply) 

Power converter 

Ringing source 

Signaling unit 

Signal battery or H lead 
return 

Signal ground or E lead 
return 

Talk battery 

Tone ground 

2600- Hz tone 



(c) Fuse and Uan Circuit - SD-1C239-02. 

(d) Carrier Group Alar* Common control 
Circuit - SD-1C284-01. 



2.02 Leads or straps osed for local 
interconnections on the signaling units or 
tone supply are generally described in their 
respective circuit descriptions. 

3j FONCTTONS 

3.01 The major and minor alarm leads 
shown on this drawing are controlled by the 
fuse and alarm Circuit or the Tone supply and 
transfer circuit, and are described in their 
CDs. 

tt T CONNE CTING CI BCOITS 

0.01 The following circuits are covered 
by this drawing. 



(a) 26C0-HZ Tone Supply 
Circuit - SD-1C224-01. 



and Transfer 



(e) 



Begulated Converter - SD-81868-01. 



(b) Type F Signaling Circuits - see 
Coapatitility inforaaticn added on SD- 
1C240-02, Issue 7B. 



(f) Application schematic and Eay Hiring - 
SD-1C240-01. 

4.02 The following are typical 
connecting circuits. 

(a) For switching equipment trunk 
circuits, see signaling Compatibility with 
Switching Circuits - SD-99421-08. 

(b) For type E signaling units, see 
Application Schematic - SD-981S1-01. 

(c) TT Board Patching Jack Circuits - SD- 
55337-01, SD-62741-01, and SD-64724-01. 

(d) Carrier Application Schematics - «J- 
59106-01, SD-64360-01, SD-97031-01. SD-97118- 
01, and SD-971 18-02. 

(e) Carrier Systems VF Patching Jack 
Circuit - SD-64303-01. SD-59329-01, and SD- 
59330-01. 

(f) Carrier Group Alarm Control Circuit - 
SD-97166-01. 

(g) consolidated Bay with Maintenance 
connector Circuit - SD-1C375-01. 

(h) ESS No.1 Remote Master Scanner 
Appligue Circuit - SD-1A210-01. 

(i) V3 or »4 Telephone Repeater 
Application Schematic - SD-95144-01 and SD- 
97047-01. 

(j) 24V4 Repeater - SD-99739-01. 

(k) Test Extender Circuit - SD-1C241-02. 

(1) DX. Signaling Circuit - SD-95487-01, 
SD-1C363-01, and SD-1C364-01. 

(a) L- Type Multiplex 12 Channel Bank - 
Type A6 - SD-53121-01. 

S mwnyHCTORIN G TESTING B E0.0IBSMENTS 
5.01 None. 

6 . ALARM RO0TIN E5 

6.01 The following procedures are to be 
used when an alan is activated by failure of 
the tone supply and transfer circuit. The 
alarm routines to be followed in case of 
failure of a power converter or fuse are 
described in SD-1C239-02 and its associated 
circuit description. 
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6.02 Hinor Alara : When a ainor alarm 
sounds and the source of trouble is a 
defective tone supply as indicated by a 
lighted AlH laap which cannot be extinguished 
when the BST button is depressed: 

(a) Operate ACO key, ACO laap lights and 
ainor alarm is silenced. 

(b) Beaove defective supply. ALH laap on 
supply is extinguished. 

(c) Insert good supply, tin laap lights 
and aay restore itself. Hinor alara aay 
sound if ALH laap goes out. 

(d) If ALH laap renains lighted, press BST 
button. ALH laap is extinguished and ainor 
alara sounds. 

(e) Release ACO key. ACO laap is 
extinguished and minor alara is silenced. 

6.03 lajor Mara ; When a aajor alara 
sounds and the source of trouble is a pair of 
defective tone supplies in one bay: 

(a) Beaove at least one defective supply. 

(b) Insert good supply. ALH laap lights 
and aay restore itself. Bajor alara aay be 
silenced, causing ainor alara to sound. 

(c) If ALH laap reaains lighted, press BST 
button. ALH laap is extinguished, the major 
alara silenced, and the miner alara sounds. 

(d) Operate ACO key. ICO laap lights and 
the ainor alara is silenced. 

(e) If only one spare supply is available, 
the second defective supply aay be left in 
place until it can be replaced. 

(f) When the second good supply is 
available, follow the procedures of 6.02, 
beginning with (b) . 

6.04 Mara for Indiv idua l Suppl y: When 
an alara sounds for the individual tone 
supply and it cannot be extinguished when the 
BST buttcn is depressed: 

(a) Beaove defective supply. Alara 
continues. 

(b) Insert good supply. ALB lamp lights 
and aay restore itself. Alarm continues as 
long as All laap is lit. 

(c) If ALH lamp remains lit, press EST 
button. ALH laap should be extinguished and 
the alara silenced. 

7. TAKIK G BCOIPHENT OPT Of SE BVICE 

7.01 When troubles arise in the 
signaling unit or associated connections 
which carinot be repaired easily by replacing 
the signaling unit, it aay be possible to 
localize the trouble by using the Test 
Extender Circuit (SD- 1C24 1-C2) . This circuit 



aakes the input and output ports and the 
control leads available for easy testing. 



SB CTIOH IV - RBASOH FOB BEISSOB 

B. Changes in Apparat us (Components) 

Added 

HCB1 Circuit Breaker KS-1581 1107, ES3, 
App. fig. 7. 

HCE1 Circuit Breaker KS-1581 L103, ES6. 
App. Big. 8. 

D. Description of Changes 

D.1 20A circuit breaker, CBA1 (Options 7 and 
B) , is added to BS3. 

D.2 20 A circuit breaker, CBA1 (Options 8 and 
B) , is added to BS6. 

D.3 In FS1 reference is Bade to FB ( ) and 
SD-1C296-01 on the converter circuit, and to 
SD-1C296-01 and SD-1C153-01 on the auxiliary 
circuit. 

D.4 FS4, APP. BIG. 3, and CAD 5 are rated 
Hfr. Disc. 

D.5 FS4, APP. FIG. 3, and CAD 19 are added. 

D. 6 In FS6 Option T is added for CSACS and 
SCOTS. 

D.7 Botes 1, 2, 3 and respective references 
on App. Fig's 1, 3, and 5 are reaoved. 

D.8 APP FIGS 7 and 8 are added to include 
circuit breakers. 

D.9 Beference to options 3 and 9 and 
associated location is added to Option Index. 

D.10 Options 6, 7, 8, B, and S are added to 
option table. 

D.11 Option 6, GA(1-6) relay with associated 
break contacts is Bade Hfr. Disc, in FS4, App 
Fig 6, and Bote 104. 

D.12 HS and EG designations are renoved froa 
SE and SG leads, respectively. 

D.13 ES, EB, HA, and HB lead designations 
are removed froa CAD's 2,6,9,10,11, and 12- 

D.14 In CAD 6 and CAD 12 dotted strap 
connection between terminals 8 and 1 are 
added. 

D.15 "E" syatol is reaoved froa CAD11, upper 
two rows only, (error) 

D.16 In CAD 13 ground strap between 
terainals 8 and 1 is added. 

D. 17 In CAD 13 "to FT* corr grp aim ckt" is 
changed to read "corr. grp. alarm ckt AC02 
light e keep". (error) . 
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E.18 CUD 15 is further defined as providing 
ground foi Carrier »lan Circuit. 

D.19 CUB 18 is added in order to show 
stepping necessary at the distributing frane 
to provide the ground for the carrier alar a 
lead. 

D.20 Reference to C1D 19 is added to cat's 
2, 13, and 14. 

0.21 Bote 101 is added in crder to reference 
circuit breaker. 

0.22 In Hote 102 reference to Bote 310 and 
iPP Tig. 9 by CG» positions is added. 

0.23 Hote 104 is revised to include options 
6,7,8, and B. Option 9 is added as std. and 
option 3 is added as «fr disc. 



D.2« note 202 is deleted. 

0.25 Mote 305 is revised to reflect lead 
designation changes. 

0.26 Motes 309, 310, and 311 are added. 

MOTE: This reissue also covers information 
authorized by the following appendixes to 
Issue 3D of this CD. 

»PPI 1B - D«G ISS 4B 

»PPX 2B - DWG ISS 5B 

APPT. 3» - DMG ISS 6» 



BELL TELEPHONE LaBOBiTOFIIS , INCOHPOHMED 
DEPT. "162 - LIC - BPC 
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CIRCUIT DESCRIPTION CD-1C240-02 

ISSUE 4B 

APPENDIX ISSUE 3B 

DWG ISSUE 10B 

D1STN CODE 1N99 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 



CHANGES 

D. Description of Changes 

D.l Option N is added in Option Index. 

D.2 In FS1, CAD 1, and CAD 2 lead designations are changed 
for option Q leads. 

D.3 Note 2 is added in FS3 for -48V lead wire requirements. 

D.4 Leads X and Y from FS5 to FS6 are made option N. 
Option N is rated Mfr Disc, in Note 104. 

D.5 Note 314 is added to allow locally engineered alarm 

connections. Reference to Note 314 is added to alarm 
leads in FS3, FS6 and CAD 8. 
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CIRCUIT DESCRIPTION CD-lC2iJ0-02 

ISSUE IB- 
APPENDIX ISSUE 2B 
DWG ISSUE 9B 
DISTN CODE 1N99 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 



f* CHANGES 

D. Description of Changes 

. D.l Added Option Q to option index and FS1. This option 

provides interconnection for the FUD 2600 Hz Converter 
with gain transfer network. ter 



^^ 



• 



D.2 Added circuit note 111. 

D.3 Added equipment note 205 and information note 313F. 

F. Changes in CD Section II 

F.l Removed In paragraphs 6.02(b) "ALM lamp on supply is 
extinguished." pp y 1S 
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CIRCUIT DESCRIPTION 



CD-1C2JJ0-02 

ISSUE 4B 

APPENDIX IB 

DWG ISSUE 8B 



COMMON SYSTEMS 

SIGNALING 

APPLICATION SCHEMATIC AND BAY WIRING 

FOR FU( ) PLUS AUXILIARY UNITS 

FOR USE IN TYPE F SIGNALING 

SYSTEM 

CHANGES 

D. Description of Changes 

D.l In FS3 and CAD8, note "to like leads in other E or F 
signaling bays only" Is added to multiple alarm leads. 

D.2 Location for CGA -48V and GRD A leads from FS6 to FS7 
is corrected. 

D.3 In CAD 6 and 12, ground A continuation from terminal 1 
to 8 is removed. 

D.4 In CAD 13, GRD (SA) is changed to terminal 1. 
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SSSUSUL-Z-SM mi. DESCB| f 7 lg» 

i*-PgI£c;s op ciBCQTT 

P«tainin a ,h ^ ^S* 1 * pt0 ! ld " i«*or..tion 

•hi An! . *l th# ° S * aBd "■p.tibilitT Of 

the dnai D nit type F signaling syatea. 

C r«:?^ a*V " icin( ? inforsation i 8 ai 80 
provided lot the following. 

and a \. TrP S P0( » 260 °-H2 converter circuit 
"« type ? auxiliary signaling circuits «ch 



»■ FA< ) , FB( ), FC< ) , FD( ) . FGf ) . FHf I 
FI{ >. PB( ). FP< ), FB( ).' and PS( ,. ( '' 

(b) Fuse and Alarm Circuit. 

Circuit. 2600 ""* T ° M SUpply and T «»s*er 

•« (d L 5"! E ,» ST * t,M ' 8 « onl «t«d converter, 
•8- to 2«-Volt DC Circuit. 

(•) Carrier Group Alan Control Circuit. 
<£> Input Power Circuit Breaker. 

2i <?tt»S B*t PBSCPTPT IOM OF QPB BJTITr 

2.01 Type F signaling is a 2600-Hz 
signaling syste. used to transfer, dc 

to£ r :^ r ? a ; e aial P01M ai *** ls *»" *« 

tone signals for transmittal over «-wire line 
11 »f*f r if r facil iti«- " then converts the 
*?.£" s^nals into dc signals for use by 
electro.echanical switching circuits. 7 

«i-i?:2 2 4 Th * tyP * F al 9«>»ling syste. is 
syste. which, in aost application, it 
coS.UMe"' " ith WhiCh U iB "l-tricauy 

^<—»;2 3 I hc f0M and al * r " circuit provides 
»^?s, ittT f ° r act "ting tfce .inor and aajo? 
"2"? and /i»"X office alar, when ?he 

regulated converter fuses fail. It also 
£?^" e V ^ allt batt «« ; y ""«r as well as a 
high and low voltage detection circuit for 
signal voltage. 

2.04 The tone supply and transfer 
circuit provides the 260oIh* oscillator lor 
22.M th «. sl 9»«li»9 circuits. The transfer 

loll to .?« th «, clr «it ""I s-itch theluU 
load to either of two oscillators, 
provided, and actuate the 
preset Units are exceeded. 

2.05 The »8- to 2»-volt dc regulated 
-S!I*!T er P r <"i««s controlled power for 

2H.1?.? ^r sl 9 nali °9 "it. and tonl 
supplies. The converter reduces the effect 
of «8-volt battery office noise and li.il! 
Ill* I'Ik? 0DS f? 'oltage, thus providing 
■ore stable operation of the sional detector 
and speech a.plifier. In addition, the 
toltage converter helps to isolate the 2600- 
2L.k£*< r< " S! ' 8 -*°it supply, a circuit 
breaker is provided to disable the entire 

2.06 The carrier group alarn control 
circuit provides a .eans of activating the 



noraally 
office alar, if 
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trunk release and make-busy features in the 
signaling unit when carrier failure occurs. 

atagai " - aaami pBscBimai 

1. rg»CTT qWAL SCHEHATICS 
TSl SIGBAIIHG CIBCOIT 

1.01 rsl provides connecting information 
between the combination of TO ( ) and 
auxiliary signaling units and tie line 
facility, the switching equiptent, the power 
source, the 2600-Hz tone source, and the 
carrier oroup alarm control circuit. Option 
2 provides a local ground connection to the 
signaling unit for the B lead when working 
with trurk circuits not requiring looped 
signaling leads. The SB lead provides 
battery through a 500-ohm resistor for the H 
lead when wcrking with trunk circuits 
requiring looped signaling leads. Option T 
provides wiring for - an external _.. echo 
suppressor or equalizer. 

1.02 If a signaling unit should tail, it 
can be removed and replaced by another unit. 
If doubt exists as to whether the unit or the 
connecting circuit is at faulty the test 
extender circuity SD-1C2<t1-02. cair b«- used to 
examine the input and output ports end the 
control leads. 

TS2 DOAL TOBE SOTPll AID «»BS?BB CIBCOIT 

1.03 ?S2 shows the interconnection of 
two 2600-Hz tone supplies (edd and even; and 
their associated transfer circuits. Bach 
oscillator has two outputs (first and second 
groups) and can orovide sufficient 2600-Hz 
power for 12 circuits (a full bay) , but 
normally supplies tone to only 36 units or 
less. If either supply- should fail to meet 
its preset limits, the trmnsfer circuit mill 
function, releasing either the TIA or TBB 
relav (explained presently) which switches 
all 'signaling units to the good oscillator 
and causes the office alarm to be actuated. 

1.0* An alarm lamp will light on the 
faulty oscillator. If the failure were 

caused by a momentary change of the preset 
limits, it may possibly restore itself to 
normal or it may be restored by pressing the 
*ST butten associated with the lamp. If the 
lamp remains on, the faulty supply may be 
temoved without interruption ef service as it 
is a plug-in device, mbea the new supply is 
inserted, its lamp will light and should 
extinguish automatically in a short interval 
or can be restored to normal by pressing the 
bst button. 

1.05 In addition to the lighting of the 
alarm latp on the faulty oscillator, all 
signaling units are switched to the good 
supply and a minor alarm is activated. These 
latter functions occur when either of the 
scrnally coerated TBA and TBB relays (»S2) 
release. The TBA or THE relay will release 
if batter v is removed from either the odd or 



even supply, respectively, or if the TB relay 
in either supply operates removing battery. 
Belease of either TBA or TBB will transfer 
the tone source and will connect battery to 
the HS relay in the fuse and alarm circuit, 
thus operating it. Operation of HB closes 
contacts to the minor alarm. If, for any 
reason, both tone supplies fail, or if 
battery is lost to both supplies, the TBA and 
TBB relays will release, operating the HJ 
relay in the fuse and alarm circuit which 
activates the major alarm. The Hi relay 
would not be operated under this condition. 

1.06 in alarn cutoff key (ACO) is 
provided on the panel of the dual-tone supply 
and transfer circuit. Bhen operated, it will 
silence the minor alarm and light an ACO lamp 
indicating where the defective supply is or 
was removed from. a major alarm can be 
released only by replacing one of the 
defective supplies or by restoring battery to 
either or both supplies. I major alarm will 
be activated if only one supply is in place 
and it fails. Bhen the defective supply is 
replaced, with a good one and restored to 
normal (or the second defective supply is 
replaced as in the case of a mm jor alarm) , a 
minor alarm will sound once again if the ICO 
key is still operated. The alarm will be 
restored and the ICO lamp extinguished when 
the key is returned to normal (See 6. ALABH 
BOOT! BBS) . 



ES3 BIT ?0SB ABB AlABH CIBCOIT 

1.07 PS3 shows the connections to the 
fuse and alarm circuit and to the 18- to 2«- 
volt power converter. The fuse and alarm 
circuit provides fuses between the office -<»8 
volt SIG supply and the power converters, the 
TB leads, the BS leads, the CGA control 
circuit, and the alarm relays. It also 
provide* fuses between the power converter ' 
and the signaling units and the oscillators. 
In addition to the fuses, there are alarm 
lamps, relays, and keys which provide minor 
or major failure indications. A master 
circuit breaker (HCB-1) with a set of back 
contacts is also provided to provide 
protection mainly for the fuse and alarm 
circuit. It may also be used to knock down 
power for the entire bey. BCB-1 back 
contacts are wired in parallel with make 
contact 3 of the BJ relay in the Fuse 6 Alarm 
panel to provide an alarm to the Centralized 
Status Alarm and Control System (CSACS) and 
surveillance Control of Transmission system 
(SCOTS) . 

1.08 The <»8- to 2»-volt power converter 
is a plug-in device which providea the 2« 
volts necessary for operating the signaling 
units and oscillators. Bach converter can 
provide power for a maximum of 2« signaling 
units and one oscillator. There can be a 
maximum of three converters per bay. If a 
converter fails tc produce the preset voltage 
limits or fails because its input fuse blows, 
a major alarm will be sounded. If a fuse on 
the output of the converter should blow, a 
minor alarm will be sounded. In addition to 
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the minor alar», a najor alara will also be 
sounded if the power failure (PF) fuse blows. 

1.09 As previously mentioned, the TB 
lead has »8-volt battery on it. This is a 
filtered voltage which is used for talk 
battery in the auxiliary unit. In addition, 
it is the 98-volt source for the SB lead 
described in 1.01. 

FS9 (HFR DISC) CAHRIER GRO0P ALARM CONTROL 
CIRCUIT 

1.10 The carrier grcup alara control 
unit (FYG) is a plug-in ucit which Bay be 
provided to perait activation of the trunk 
(circuit) release and aake-busy features of 
the various auxiliary units. It accepts a dc 
ground frca H carrier and a loop closure froa 
the A6 channel bank as indication of carrier 
terminal status froa an associated carrier 
alara and restoral circuit en a single lead 
per group of 12 circuits. It translates this 
into control inforaation for up to 12 
associated auxiliary units located on two 
adjacent shelves in the bay. The control 
unit provides all coaaon functions necessary 
for proper trunk conditioning. This unit is 
intended for use initially with type » 
systens using the SD-97294-01 alara circuit 
but nay te used with any future carrier 
systea planned which provides the necessary 
status inforaation output. 



1.11 
alara ove 
be select 
to perai 
alara con 
an indie 
key prov 
reaotely 
bay terai 



Included in the ccntrol unit is an 
rride key and laap circuit which aay 
ed by auxiliary unit option control, 
t patching of eguipaent during an 
dition. The laap circuit provides 
aticn of key operation, k sinilar 
iding the saae function aay be 
located by connection to appropriate 
rials. 



1.12 »?elay GA( ) aounted external to the 
CGA unit is included in FS4. This relay 
provides carrier failure alara indication for 
the ess reaote aaster 
circuit. 



scanner appligue 



FS5 IHDIVIDOAl TONE SOPPII AND TRANSFER 
CIRCUIT, PS6 INDIVIDOAL FOSE IMC ALARM 
CIRCUIT ASD CONVERTER 



1.13 
required 
arrangeae 
tcne sup 
circuit 
cenverter 
transfer 
supply is 
tcne sup 
fuse and 
protectio 
rinaing b 
93- to 
voltage 1 
they arc 
(MC<S-1) v 
provided 



When only a few circuits are 

not exceeding 12, the J99335F shelf 

nt aay be used. This shelf uses one 

Fly (per FS5) and a fuse and alara 

*ith one -98 to -24 volt power 

(per FS6). The enly purpose of the 

circuit associated with the tone 

to provide an alara control if the 

ply should exceed its Units. The 

alara circuit not only provides 

n for the -98, -29 volt, and 20-Hx 

ut also monitors the output of the 

29-volt power converter for proper 

iaits and will bring in an alarm if 

exceeded. Master circuit breaker 

ith a set of back contacts is also 

to provide protection aainly for the 



be used 

drawer, 
parallel 

in the 
a to the 

(CSACS) 
saission 



fuse and alara circuit. It aay also 
to knock down power for the entire 
BCB-1 back contacts are wired in 
with sake contact 3 of the a J relay 
fuse 6 alara panel to provide an alar 
Centralized Alara and Control Systea 
and surveillance Control of Tran 
Systea (SCOTS) . 

FS7 CARRIER GROOP ALARM CONTROL CIRCOIT 

1.14 FS7 is electrically sinilar to FS9 
except that the aake contacts for the ESS 
reaote aaster scanner are provided in the FTH 
unit. The GA( ) relays have been reaoved. 

2. CAD FIG T 

2.01 CADs 1 and 2 provide connecting 
inforaation froa the signaling units to the 
transaission, signaling, battery, tone leads, 
and switching equipaeat. 

2.02 CAD 3 provides the connecting 
inforaation to the regulated converter. 

2.03 CAD 9 provides connecting 
inforaation froa the 2600-Hz supply and 
transfer circuit to the fuse and alara 
circuit and to the signaling units, and also 
to Centralized Status Alara and Control 
Systea (CSACS) and Surveillance Control of 
Transaission Systea (SCOTS) . 

2.04 CAD 5 (Hfr. Disc.) provides the 
connecting inforaation to the carrier oroup 
alara coaaon control Circuit. 

2.05 CADs 6 or 12 and 8 or 13 provide 
bay terainal strip connecting inforaation to 
the transaission facility and alara leads, 
respectively. 

2.06 CADs 7, 9, and 15 provide cross 
connections via distribution fraae. 

2.07 CAD 10 provides hard-wire 
connecting inforaation to the transaission 
facility. 

2.08 CAD 11 provides connecting 
inforaation for split fraae appearances, and 
also to Centralized Status Alara and Control 
Systea (CSACS) and Surveillance Control of 
Transaission System (SCOTS) . 

2.09 CAD 19 provides connectino 
inforaation for the CGA to ESS reaote master 
scanner applique circuit. 

2.10 CAD 16 provides for a cross connect 
to ESS reaote aaster scanner. 

2.11 CAD 17 provides for parallel 26- 
gauge wire for ncn-looped B and N signaling. 

2.12 CAD 18 provides connecting 
inforaation between a carrier with a loop 
closure to indicate a failure and the CGA 
unit code FYH. 
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2.13 CAD 19 provides the connecting 
information to the Carrier Group alara 
control circuit. 



5££liafl_I2I_r_SKMlfiSSJJJli 

la W ORKI B G LIWITS 

1.01 Working limits are provided in the 
circuit description of each circuit. 

2.01 Lead s 
Designation weanin g 



ACO 

CGA 

GA 

HC81 

OS 

PC 

RS 

S 

SB 

SG 

T3 
TG 

th, - 



Alan cutoff 

Carrier group alara 

Group alara 

Raster Circuit Breaker 

Oscillator (2600-Hz supply) 

Power converter 

Ringing source 

Signaling unit 

Signal battery or M lead 
return 

Signal ground or E lead 

return 

Talk battery 
Tone ground 
2600-Hz tone 



2.02 leads or straps used for local 
interconnections on the signaling units or 
tone supply are generally described in their 
respective circuit descriptions. 

2t UZ2C222JiS. 

3.01 The aajor and ainor alara leads 
shown on this drawing are controlled by the 
fuse and alarm Circuit or the Tone supply and 
transfer circuit, and are described in their 
CDs. 



0.01 The following circuits are covered 
by this drawing. 



(a) 26C0-Hz Tone Supply 
Circuit - SD-1C220-01. 



and 



Transfer 



(c) Puse and Alara Circuit - SD-1C239-02. 

(d) Carrier Group Alara coaaon Control 
Circuit - SD-1C28H-01. 

(•) Regulated Converter - SD-81868-01. 

(f) Application Schematic and Gay wiring - 
SD-1C240-01. 



4.02 The following 
connecting circuits. 



typical 



(a) For switching equipment trunk 
circuits, see Signaling Coapatibility with 
Switching Circuits - SD-99421-08. 

(b) For type B signaling units, see 
Application Scheaatic - SD-98 151-01. 

(c) TT Board Patching Jack Circuits - SD- 
55337-01, SD-627U1-01, and SD-6U724-01. 

(d) Carrier Application Schematics - SD- 
59106-01, SD-64360-01, SD-97031-01, SD-97118- 
01, and SD-97118-02. 

(e) Carrier Systeas VF Patching Jack 
Circuit - SD-64303-01, SD-59329-01, and SD- 
59330-01. 

(f) Carrier Group Alara control Circuit - 
SD-97166-01. 



(g) Consolidated Bay with 
Connector Circuit - SD-1C375-01. 



Maintenance 



(b) Type F Signaling Circuits - see 
coapatitility Information added on SD- 
1C200-02, Issue 7B. 



(h) ESS so.l Remote Raster Scanner 
Applique Circuit - SD-1A210-01. 

(i) 73 or 74 Telephone Repeater 
Application Scheaatic - SD-95144-01 and SD- 
97047-01. 

(j) 2474 Repeater - SD-99739-01. 

(k) Test Extender Circuit - SD-1C241-02. 

(1) DX Signaling Circuit - SD-95487-01, 
SD-1C363-01, and SD-1C364-01. 

(a) t- Type Multiplex 12 Channel Bank - 
Type A6 - SD-53121-01. 

L, BMS£a£IS£ijG_iE£ni!G_££i2PJ£in££I§ 

5.01 None. 

&, ALARH ROOTIWES 

6.01 The following procedures are to be 
used when an alara is activated by failure of 
the tone supply and transfer circuit. The 
alara routines to be followed in case of 
failure of a power converter or fuse are 
described in SD-1C239-02 and its associated 
circuit description. 
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6.02 Bjnor Alara : «h«n a ainor alarm 
sounds and the source of trouble is a 
defective tone supply as indicated by a 

lighted Aid laap which cannot be extinguished 
when the FST button is depressed: 

(a) operate ACO key, ACO laap lights and 
ainor alata is silenced. 

(b) Reaove defective supply. ALfl laap on 
supply is extinguished. 



(c) Insert good supply. 
and aay restore itself, 
sound if ALB laap goes out. 



ALH laap lights 
flinor alara aay 



(d) If am laap reaains lighted, press BST 
button. ALB laap is extinguished and ainor 
alara sounds. 



(e) Release ACO key. ACO laap 
extinguished and ainor alara is silenced. 



is 



6.03 lalor A^ara: Rhen a aa'jor alara 
sounds and the source of trouble is a pair of 
defective tone supplies in one bay: 

(a) Beaove at least one defective supply. 

(b) Insert good supply. Ala laap lights 
ana aay restore itself. Ha-Jor alara aay be 
silenced, causing ainor alara to sound. 

(c) If AtH laap reaains lighted, press BST 
button. ALB laap is extinguished, the aajor 
alara silenced, and the ainct alara sounds. 

(d) Operate ACO key. ACO laap lights and 
the ainor alara is silenced. 

(e) If only one spare supply is available, 
the second defective supply aay be left in 
place until it can be replaced. 

(f) When the second good supply is 
available, follov the procedures of 6.02, 
beginning with (b) . 

6.0« ila5"_iS_E_Jfldivijaa a i_S3_o_oijr : when 
an alara sounds for the individual tone 
supply and it cannot be extinouished when the 
BST buttcn is depressed: 



(a) Beaove 
continues. 



defective supply. 



Alara 



(b) Insert good supply. ALB laap lights 
and aay restore itself. Alara continues as 
long as All laap is lit. 

(c) If ALU laap reaains lit, press FST 
button. ALB laap should be extinguished and 
the alara silenced. 

2- TAKISG..3C0 IPHBXT OPT OF SEBVIC1 

7.01 When troubles arise in the 
signaling unit or associated connections 
vhich cannot be repaired easily by replacing 
the signaling unit, it aay be pdssible to 
localize the trouble by usina the Test 
Extender Circuit (SO- 1C2U 1-02) . This circuit 



aakes the input and output ports and the 
control leads available for easy testing. 



SECTIOH IV - RBASQE EM "ET??9g 

2, — Changes in Apparatus fcoaponeni;?! 
Added 

BCB1 Circuit Breaker KS-1581 L107, FS3, 
App. fig. 7. 

BCE1 Circuit Breaker KS-1581 L103, FS6, 
App. rig. 8. 

SU Descripti on of changes 

D.1 20A circuit breaker, CBA1 (Options 7 and 
B) , is added to FS3. 

D.2 20A circuit breaker, CBA1 (Options 8 and 
B) , is added to FS6. 

D.3 In FS1 reference is aade to FB( ) and 
SD-1C296-01 on the converter circuit, and to 
SD-1C296-01 and SD-1C153-01 on the auxiliary 
circuit. 

0.U FS», APP. FIG. 3, and CAD 5 are rated 
Hfr. Disc. 

D.5 FStt, APP. FIG. 3, and CAD 19 are added. 

D.6 In FS6 Option T is added for CSACS and 

SCOTS. 

D.7 Botes 1, 2, 3 and respective references 
on App. Fig's 1, 3, and 5 are reaoved. 

D.8 APP FIGS 7 and 8 are added to include 
circuit breakers. 

D.9 Beference to options 3 and 9 and 
associated location is added to Option Index. 

0.10 Options 6, 7, 8, B, and S are added to 
option table. 

D.11 Option 6, GA(1-6) relay with associated 
break contacts is aade flft. Disc, in FSU, App 
Fig 6, and Bote 109. 

D.12 ns and EG designations are reaoved froa 
SE and SG leads, respectively. 

D.13 ES, EB, BA, and BB lead designations 
are reaoved froa CAD's 2,6,9,10,11, and 12. 

0.14 In CAD 6 and CAD 12 dotted strap 
connection between terminals 8 and 1 are 

added. 

D.15 "E" syatol is reaoved froa CAD11, upper 
two rows only, (error) 

D.16 In CAD 13 ground strap between 
terainals 8 and 1 is added. 

D. 17 in CAD 13 "to FTi corr grp ala ckt" is 
changed to read "corr. grp. alara ckt AC02 
light F. keep". (error). 
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E.18 CXE 15 is further defined as providing 
ground for Carrier tiara Circuit. 

D.19 CXE 18 is added in order to show 
stepping necessary at the distributing fraae 
to provide the ground for the carrier alara 
lead. 

D.20 Reference to C»E 19 is added to CAE's 
2, 13, and 14. 

3.21 Note 101 is added in crder to reference 
circuit breaker. 

D.22 In Rote 102 reference to Dote 310 and 
XPP Tig. 9 by CG» positions it added. 

D.23 Note 104 is revised to include options 
6,7,8, and B. Option 9 is added as std. and 
cption 3 is added as ifr disc. 



0.24 Note 202 is deleted. 

0.25 Note 305 is revised to reflect lead 
designation changes. 

D.26 Notes 309, 310, and 311 are added. 

BOTE t This reissue also covers inforaation 
authorized by the following appendixes to 
Issue 3D of this CD. 

»PPX IB - DWG ISS 4B 

»PPX 2B - DWG ISS 5B 

1PPX 3» - DBG ISS 61 
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